Sequence requirements for protein-primed DNA replication of bacteriophage PRD1.
In vitro studies have demonstrated that linear duplex, protein-free DNA molecules containing an inverted terminal repeat (ITR) sequence of the PRD1 genome at one end can undergo replication by a protein-primed mechanism. No DNA replication was observed when the ITR sequence was deleted or was not exposed at the terminus of the template DNA. We have determined the minimal origin of replication by analyzing the template activity of various deletion derivatives. Our results showed that the terminal 20 base-pairs of ITR are required for efficient in vitro DNA replication. We have found that, within the minimal replication origin region, there are complementary sequences. A site-specific mutagenesis analysis showed that most of the point mutations in the complementary sequences markedly reduced the template activity. The analyses of the results obtained with synthetic oligonucleotides have revealed that the specificity of the replication origin is strand specific and even on a single-stranded template a particular DNA sequence including a 3'-terminal C residue is required for the initiation of PRD1 DNA replication in vitro.